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A 


Accelerators 
See Calutrons, Neutron generators, and 
ORNL 86-in. Cyclotron 
Accidents, *°Co fatalities in Mexico, 200-1 
risk comparison with radiation exposure, 115 
Acids 
See also Battery acid and Tritiated phos- 
phoric acid—boron trifluoride 
active H determination in, 60-2 
Activation analysis, applications, 73-4 
automated, methods development, 72 
of coal, 22 
course announcements, 202, 351-2 
development, 21-3, 64-74 
of flowing streams, source development, 68- 
70 
of lunar surface, 21-2 
in metabolic and environmental studies, 22-3 
motion picture on, 351 
of ocean floor samples, 22, 74 
oxygen determination in metals, course offer, 
351 
standard reference compilation, 23 
use in crime detection, 23, 73-4, 352 
use in water-system backflow detection, 
242-4 
Activation reactions, short-lived isotope pro- 
duction, 208-12 
AEC Advisory Committee, on medical uses of 
isotopes, 349 
AEC regulatory organization, chart of, 348- 
50 


Agriculture, isotope applications, motion pic- 
ture on, 351 


See also Atmosphere 
analysis for SO,, 59-60 
monitoring for 5H, flow-counting method, 
268-72 
ozone determination in, 55-9 
pollution monitor design, 61 
pollution studies using short-lived isotopes, 
219 
Alcohols, active H determination in, 60-2 
Alicyclic compounds, tagging with *H, 235 
Aliphatic compounds, tagging with *H, 235 
Alpha sources, calorimeter design and per- 
formance, 94 
Preparation and efficiency, 85 
Aluminosilicate glass, leachability, 85 
Preparation and properties, 84-6 
Aluminum, determination in cement by tracer 
techniques, 298 


Aluminum-28, separation from **Mg, 212 
Aluminum -copper alloys, formation of metal 
crystals, 219 
Amalgam -exchange technique, radioactive 
element separation, 302-8 
Americium-241, calorimetric decay study, 95 
glass source preparation, efficienc¥, 85 
licensing of sources, changes for small, 349 
Americium-241—beryllium sources, use in 
activation analysis, 66-7 
Amino acids, content in irradiated clams, 318, 
319 
Analysis 
See Activation analysis and Radiometric 
analysis 
Arctic weather station, SNAP power source for, 
89-90, 204 
Argon-31, announcement for sale at ORNL, 203 
Aromatic compounds, tagging with °H, 237-8 
Arsenic, accumulation on surface of steel 
melts, 219 
Arsenic-72, medical applications, 105 
Arsenic-74, medical applications, 105 
production in ORNL 86-in. cyclotron, 137 
Arsenic-76, medical applications, 105 
Asparagus, detergent washing effectiveness, 
249-50 
Atmosphere 
See also Air 
density determination from 45,000—140,000 
ft, 23, 172-4 
studies using short-lived isotopes, 218-19 


Backscattering gages 
See Gamma-backscatter ing gages 
Barium-137m, separation from "Cs, 153, 212 
Battery acid, density measurement, 163 
Beaches, erosion, course offer, 351-2 
Beams 
See Structural beams 
BEPO reactor, short-lived isotope production, 
213 
Beryllium-7, availability, 352 
production in ORNL 86-in. cyclotron, 137 
Beta counting, instrument development, 268-74 
Beta sources, calculated dose rates for 
granular, 86 
calorimeter design and performance, 94 
preparation of granular glasses, 85-6 
Biology, use of short-lived isotopes, 219-21 
Biomedicine, raaioisotope applications confer - 
ence, 346-8 


Bismuth, separation by amalgam-exchange 
technique, 302-6 

Bismuth-207, availability, 352 
production in ORNL 86-in, cyclotron, 137 

Black liquor, density measurement, 163 

Boilers, circulation study using short-livea 
isotopes, 217 

Bone tumors, detection and treatment with 
gallium, 340, 342 

Boron-10. medical applications, 102 

Borosilicate glass, preparation and properties, 
88 

Bremsstrahlung sources, development, 6 
use in radiography, 175-7 

Bromine-82, medical applications, 105-6 

Brookhaven National Laboratory, Upton, N. Y., 

Cs source receipt, 291 
radiation engineering activities, 78-82 
radioisotope customer list and production 
technique manual, 291-2 

Bureau of Commercial Fisheries Technological 
Laboratories, Gloucester, Mass., irradiation 
of New England seafoods. 317-22 

Butadiene, polymerization measurement with 
density gage, 163 


Cc 


Cadmium, separation by amalgam-exchange 
technique, 302, 305-6 
Cadmium-109, availability, 352 
production in ORNL 86-in. cyclotron, 137 
Cadmium-113, announcement for sale at ORNL, 
202 
Cadmium -114, announcement for sale at ORNL, 
202 
Cadmium-116, production at ORNL, 206 
Calcium, determination in cement by tracer 
techniques, 297 
Calcium-45, medical applications, 103 
Calcium-46, calutron separation, purity and 
quantity, 47-8 
highly enriched, available from ORNL, 291 
Calcium-47, applications, 147 
brochure: Production of Ca-47, with Litera- 
ture Review of Uses, 351 
cost, 147-9 
medical applications, 103 
production, 146-9 
Calorimeters, description of flow, 94-5 
design for radioactive sources, 92-4 
Calorimetry, applications in radioisotope- 
source measurements, 92-5 








356 


Calutrons, charge materials listing, 45 
description and operation, 44-9 
receiver pockets design, 46 
separations efficiency, 47-9 
Canning industry, radiation applications, 
245-55 
Carbon-14, labeling of DDT, 246, 253 
Carbon paper, image-transfer characteristics 
study, 219 
Catalogs, The Isotope Index, availability, 352 
Scintillation Spectrometry Gamma-Ray 
Spectrum Catalogue, 204, 306-8 
Cement, analysis by tracer techniques, 294-8 
Cerium-139, production in ORNL 86-in. 
cyclotron, 137 . 
Cerium-141, production withdrawal by AEC, 
291 
Cerium-144, availability and cost, 331-3 
half-million curie shipment, 290 
processing at FPDL, 41-2 
water desalination using, 90 
Cesium-134, production withdrawal by AEC, 
291 
Cesium-137, availability and cost, 331-3 
calorimeter design and performance, 94 
medical applications, 104 
processing at FPDL, 38-42 
recovery from fission-product wastes, 35-7 
source shipment to BNL, 291 
teletherapy source testing, 115-17 
thermoelectric generator description, 91 
use as source for gamma-backscattering 
gage, 167 
Cesium glasses, preparation and properties, 
84-8 
Chemical production plants, performance, 
study using short-lived isotopes, 216 
Chlorine-36, medical applications, 105 
Chlorine-38, medical applications, 105 
Chromium-51, medical applications, 102 
production in ORNL 86-in. cyclotron, 137 
production withdrawal by AEC, 291 
Cigarettes, density gage for, 163 
Clams, radiation effects, on flavor and odor, 
318, 320-2 
on nutritional value, 318, 319 
radiation pasteurization, 182-7 
Clathrates, preparation and properties of ™Kr, 
53-4 
Clay slurries, density measurements, 163 
Clouds, seeding studies using short-lived 
isotopes, 218-19 
Coal, activation analysis and grading, 22 
analysis for shale by gamma backscattering, 
164 
density measurement in piles, 164, 167 
distribution of H forms in oil extract from, 
242 
labeling of oil extract from, 237-9 
radiation hydrogenation, 14-15 
use of radioisotopes in foreign industry, 
264-8 
Cobalt-56, medical applications, 104 
Cobalt-57, availability, 352 
medical applications, 104 
production, of high-specific-activity, 141 
in ORNL 86-in, cyclotron, 137, 141 
Cobalt-58, availability, 352 
medical applications, 104 
production withdrawal by AEC, 291 
Cobalt-60, accident in Mexico, 200-1 
availability and cost, 208, 331 
ethylene polymerization using, 16-17 
leak testing of lead O-ring teletherapy 
sources, 196-9 
medical applications, 103-4 
price changes, 203 
source description for MPDI, 311-14 
Columbia University, Lamont Geological 
Laboratory, shipboard activation analyzer 
development, 22, 74 
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Communications satellites, electric power 
requirements schedule, 330 
Computers, gamma-spectra analysis, 71-2 
Concretes 
See also Cement 
mixing study using short-lived isotopes, 216 
Conferences, on biomedical research and 
clinical applications of '*1, 343-4 
papers for Third Geneva, 204 
Second Annual Oak Ridge Radioisotopes, 
schedule, 123, 202, 346-8 
Containers, food, testing using isotopes, 245 
Contracts, research and development listing, 
2-5 
Control measurements 
See Process control 
Copper -64, medical applications, 105 
Copper-aluminum alloy, formation of metal 
crystals, 219 
Corn, density measurement of ground, 163 
Corrosion, inhibition by pertechnetate ion, 
125-9 
Courses 
See specific course subjects, e.g., Activa- 
tion analysis and Geochemistry 
Crabs, radiation pasteurization, 183 
Crime detection, use of activation analysis, 23, 
73-4, 352 
Cross sections 
See Neutron cross sections 
Crystals, formation in Cu-Al alloy, 219 
Curium-242, availability and cost, 331 
Curium-244, availability and cost, 331-3 
production at Savannah River Plant: 1964— 
1966 program, 206 
Cyclotrons 
See ORNL 86-in. cyclotron 
Czechoslovakia, D-glucosamine-1-"C hydro- 
chloride export to, 349 
5H-labeled uridine and histidine export to, 
349 


Data compilations, activation analysis, gamma 
spectra, 23 
Scintillation Spectrometry Gamma-Ray 
Spectrum Catalogue, 204, 306-8 

Dating, geological applications, course offer, 
351-2 

DDT, autoradiography of treated crops, 246-7 
bioassay study in flies, 253 
removal in food processing, 251-3 

Decalso, adsorption properties, 84 
use in glaze preparation, 85 

Decalso-B,O; glazes, abrasion resistance, 86 

Decalso-CaO mixtures, melting points, 85 

Deep Water Isotopic Current Analyzer 
(DWICA), design, development and testing, 
23-5, 226-32 

Density gages, design and operations, 23, 163- 
74, 245-6 

Detergent, effectiveness in food cleaning, 249- 
53 

DIDO reactor, short-lived isotope production, 
213 

Diffusion, measurement using short-lived iso- 
topes, 215-16 

Division of Compliance, organization and 
functions, 348, 350 

Division of Isotopes Development, research and 
development contracts, 2-5 

Division of Materials Licensing, establishment 
and functions, 348-50 

Division of Reactor Licensing, establishment 
and functions, 348-50 

Division of Safety Standards, establishment and 
functions, 348-50 

Division of State and Licensee Relations, 
establishment and functions, 348-50 


Dosimeters, high-level, development at BNL, 
81-2 


Economics, isotopic SNAP units, 331-3, 334-6, 
337, 338 
radiation pasteurization of foods, 182, 317 
short-lived isotope production, 209-10 
Education and training 
See specific course subjects, e.g., Activa- 
tion analysis and Geochemistry 
Electromagnetic separation process, descrip- 
tion, 44-6 
Electronic devices, neutron transmutation 
doping, 15-16 
Electrostripping, "Co from Ni-Cu targets, 
141 


Engines, wear studies, literature survey, 256- 
64 
Erosion, of beaches, course offer, 351-2 
of soil, course offer, 351-2 
Ethylene, gamma polymerization, 16-17 
Euratom Information Bureau (Eurisotop), in- 
formation program planning, 122 
Exchange reactions, kinetics, study with short- 
lived isotopes, 216 
Exports, “C-labeled D-glucosamine hydrochlo- 
ride to Czechoslovakia, 349 
5H-labeled uridine and histidine to Czecho- 
slovakia, 349 
®p-labeled fertilizer to Hungary, 351 
regulations, 122 


F 


Fertilizer, export of 2p-labeled to Hungary, 
351 
Fibers, beta counting using scintillating, 272-4 
radiation modification of textile, 17-18 
Films 
See Motion pictures 
Fire resistance, lead-filled shipping casks, 
118 
wooden shields for shipping casks, 120-1 
Fish, radiation pasteurization, 20, 182-7, 310- 
18, 320-2 
Fission products, costs, 123 
production and separation, 5-6, 8, 35-42, 126, 
290 
short-lived, yield, 208-9 
stable isotopes in, 149-52 
table of important radioisotopes in, 37 
transportation, 37 
waste, economics as power sources, 90 
Fission Products Development Laboratory 
(FPDL), ‘Ce shipment receipt, 290 
description and operation, 37-43 
maintenance and containment, 42-3 
Flies, pesticide bioassay study, 253 
Flowmeters, density gage for, 169-70 
design, 169-70 
Fluid flow, in boilers, study using short-lived 
isotopes, 216-17 
Fluoride, determination by tracer techniques, 
298-300 
Fluorine-18, medical applications, 102 
Food, quality studies using isotopes, 245 
radiation pasteurization, 18-21, 122, 181-7, 
245-55, 310-22, 351-2 
radiation sterilization of canned, 254 
washing studies, 246-53 
FPDL 
See Fission Products Development Labora- 
tory (FPDL) 
Fruit 
See also specific fruits 
peeling studies, 249 
radiation pasteurization, 19-20 





3NL, 


334-6, 


317 


\ctiva- 


scrip- 


), in- 
1 short- 
irochlo- 


echo- 


gary, 
zy, 272-4 
18 

sks, 
20-1 


7, 310- 


5-42, 126, 


rt-lived 
hniques, 
2 

245 

2, 181-7, 


54 


nt Labora- 





Fuels 
See Gasoline, Jet-engine fuels, Oil, and 
Petroleum 


G 


Gallium, table of radioactive isotopes, 341 
Gallium-67, medical applications, 340 
preparation, 343 
Gallium-68, medical applications, 105, 340 
preparation, 342-3 
separation from **Ge, 152 
Gallium-72, medical applications, 105, 340, 342 
preparation and cost, 342 
Gamma-backscattering gages, design and 
operation, 163-9 
Gamma sources 
See also Bremsstrahlung sources 
calorimeter design and performance, 94 
Gamma spectra, process irradiator studies, 81 
scintillation spectrometry catalog, 204, 
306-8 
Gas pipes, leak detection using short-lived 
isotopes, 216-17 
Gasoline, density measurement, 163 
production from coal, 14-15 
Gages 
See also Density gages, Level gages, and 
Thickness gages 
motion picture on, 351 
use in industry, annual savings for 1957 — 
1958, 161 
Geiger counters, development, flow counting of 
4H, 268-72 
General Electric Company, Vallecitos Atomic 
Laboratory, Pleasanton, Calif., irradiation 
services, 122 
Geochemistry, course offer by ORINS, 351-2 
Geology, course in isotope applications, 202, 
351-2 
Germanium -68, production in ORNL 86-in. 
cyclotron, 137 
Glass 
See also Shielding glass and specific types, 
e.g., Borosilicate glass 
preparation and properties, 84-6 
source incorporation at ORNL, 84-8 
D-Glucosamine, ‘C-labeled, export to Czecho- 
slovakia, 349 
Gold-195, availability, 352 
production in ORNL 86-in. cyclotron, 137 
Gold-198, medical applications, 102 


H 


Haddock, radiation pasteurization, 182-7, 322 
Hair, activation analysis of human, 74 
Hanford Works, Richland, Wash., ‘Ce ship- 
ment to ORNL, 290 
fission-product separation, 8, 35-7, 290 
Heat exchangers, flow detection in pipes, 164 
pipewall thickness measurement, 167 
Heat sources 
See Systems for Nuclear Auxiliary Power 
(SNAP) 
Heavy water, costs, 122 | 
Heterocyclic compounds, tagging with *H, 236 
High Flux Isotope Reactor (HFIR), description, 
352-3 
fuel assembly contract, 352-3 
High Intensity Radiation Development Labora- 
tory (HIRDL), "Cs source receipt, 291 
dedication, 205 
description, 78-80 
development program, 80-2 
Highway construction, isotope applications 
course offer, 202 
Histidine, export of *H-labeled to Czechoslo- 
vakia, 349 ; 
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Hungary, "P-labeled fertilizer export to, 351 

Hydrocarbons, distribution of H forms, 241-2 
labeling with *H, 25-6, 232-42 

Hydrogen, active, determination with lithium 
aluminum tritide, 60-2 


Impact resistance, lead-filled shipping casks, 
117-18 
wooden shields for shipping casks, 118-20 
Impurities, deposition in semiconductors, 15 
Indium, separation by amalgam-exchange tech- 
nique, 302, 305-6 
Industry, coal, use of radioisotopes in foreign, 


264-8 

participation in fission-product recovery 
program, 290 

process radiation development, 29, 53-74, 
78-82 

radioisotope applications, conference on, 
346-8 


sealed-source use, testing regulations, 291 
use of isotopes, annual savings for 1957 — 
1958, 161 
motion picture on, 351 
use of short-lived isotopes, 216-17 
use of tracers, 225-74 
Ingots, convection current determination during 
solidification, 219 
Insecticides 
See DDT 
Insects 
See Flies 
lodine-123, medical applications, 100-1 
lodine-124, medical applications, 101 
Iodine-125, applications, 143 
availability, 203, 352 
cost, 143 
medical applications, 99-100, 343-4 
production, 143-6 
production withdrawal by AEC, 203 
source development, 6 
lodine-131, commercial suppliers, 203 
medical applications, 99 
preparation of high-purity at ORNL, 203 
production withdrawal by AEC, 203 
use in DWICA, 227 
lodine-132, medical applications, 100 
organic compound labeling, 215 
separation from Te, 152, 212 
Ion exchange, study using short-lived isotopes, 
215 
Ion exchangers, properties of Decalso, 84, 86 
Iridium-192, medical applications, 104-5 
Iron, corrosion inhibition by pertechnetate ion, 
125-9 
determination, in cement by tracer technique, 
298 
in solutions using “Kr, 60 
Iron-55, availability, 352 
medical applications, 102 
production, in ORNL 86-in. cyclotron, 137 
of high-specific-activity, 141 
production withdrawal by AEC, 291 
use in radiography, 175 
Iron-59, medical applications, 102 
Irradiation facilities, design, 20-1, 78-81, 133- 
5, 140-3 
development, 80-2, 122, 310-17 
Irradiation services, annual sales rate, 6 
availability, 122 
Irradiation sources 
See Sources 
Isotope generators, milking systems, 152-4, 
212 
The Isotope Index, availability, 352 
Isotope separation, electromagnetic, 44-9 
short-lived, production*techniques, 210-12, 
214 
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Isotopes program, bibliographies, 27, 34 
development in U. S., 1-26 
growth, chronological outline, 27, 31-4 
safety, 114-21 


J 


Jet-engine fuels, density measurement, 163 


K 


Krypton-85, clathrate preparation and proper- 
ties, 53-4 
medical applications, 103 
tracer applications, 26, 55-60 
use, in bremsstrahlung radiography, 176 
as source in atmospheric density gage, 23, 
172-4- 
Kryptonates, development as tracers, 26 
preparation and properties, 54-5 
use as radioactive indicators, 54-60 


Labeled compounds 
See also Tracers and specific compounds 
availability, 1949 vs. 1962, 27 
The Isotope Index, availability, 352 
organic, annual sales rate, 5 
Labeling, kryptonate development, 26 
of organic materials, with 5H, 25-6, 232-42 
with 7, 215 
Lanthanum-140, separation from ‘Ba, 153 
tracer measurement of LaF; solubility, 
215 
Lanthanum fluoride, solubility measurement 
with La tracer, 215 
Latex foam, density measurement, 163 
Lead O-ring *°Co sources, leak testing, 
196-9 
Leak detection, in gas pipes using short-lived 
isotopes, 216-17 
in lead O-ring **Co sources, 196-9 
in water pipes using short-lived isotopes, 
218 
Level gages, design and operation, 163 
Licensees, list of, availability, 348 
Licensing, motion picture on, 351 
Pu and “"am, changes for small quantities, 
349 
tracer use, 204 
Lime slurries, density measurement, 163 
Liquids, level measurement, 163 
turbulent diffusion in columns, 217 
Literature surveys, engine-wear studies, 256- 
64 
Lithium aluminum tritide, active H determina- 
tion using, 60-2 
Logs, defect determination, 164, 168-9 
Lubricants, evaluation in engine-wear studies, 
256-64 
Lutetium-177, medical applications, 105 
Lye, use in fruit peeling, 249 


M 


Magnesium, deter 
technique, 294-\ 

Man, medical and biological studies using short- 
lived isotopes, 219-21 

Manganese, high-purity target for Fe produc- 
tion, 141 

Manganese-52, production in ORNL 86-in. 
cyclotron, 137 

Manganese-54, availability, 352 

Manganese nitrate, use in backflow tracing, 
242-4 


.on in cement by tracer 
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Manuals 
See also Data compilations 
irradiator design, 80-2 
radioisotope production techniques, 291-2 
Marine Products Development Irradiator 
(MPDI), description, 21 
design changes for commercial unit, 317 
design, development, operation, and econom- 
ics, 310-17 
processing procedure, 315-16 
shielding design, 314-15 
source description, 311-14 
Mass flowmeter, density gage for, 169-70 
design, 169-70 
Medicine, isotope applications, 97-106, 202, 
219-21, 340, 342-4, 349, 351 
Mercury-203, medical applications, 102 
use as source for gamma-backscattering 
gage, 165-7 
Metabolism, study using activation analysis, 
22-3 
Metallurgy, studies using short-lived isotopes, 
219 " 
Metals, convection currents in ingots, 219 
Metals and Control, Inc., preparation of HFIR 
fuel assemblies, 352-3 
Meteorology, studies using short-lived isotopes, 
218-19 
Mexico, Co accident, 200-1 
Military defense, terrestrial applications of 
SNAP units, 332 
Milk, density measurement of condensed, 163 
Milking systems, daughter-parent separation, 
152-4, 212 
Minerals, trace-element determination by ac- 
tivation analysis, course offer, 351-2 
Mining, coal, foreign use of radioisotopes, 
264-8 
Moon, surface analysis, 21-2 
Motion pictures, “Man and Radiation,” availa- 
bility, 351 
“Neutron-Activation Analysis,” availability, 
351 
“Radioisotopes — Safe Servants of Industry,” 
availability, 351 
“Regulation of Atomic Radiation,” availability, 
351 
Mound Laboratory, Miamisburg, Ohio, radio- 
isotope customer list and production tech- 
nique manual, 291-2 


National Canners Association, isotopes use in 
food canning, 245-55 
Navigational aids, terrestrial applications of 
SNAP units, 90, 332 
Navigational satellites, electric power require- 
ments schedule, 330 
Neon-21, announcement for sale at ORNL, 203 
enriched, production at ORNL, 206 
Neutron-activation analysis 
See Activation analysis 
Neutron cross sections, importance in isotope 
production, 209 
Neutron flux, importance in optimum isotope 
production, 209-10 
measurement in ORR, 135-6 
Neutron generators, description, 66-8 
Neutron sources, flowing-stream activation, 
68-70 
isotopic, production and properties, 65-6 
Nickel, high-purity targets for 51Co produc- 
tion, 141 
Nondestructive testing, by gamma-backscatter- 
ing technique, 163-9 
Nuclear-Chicago Corp., P-20 density gage, 167- 
8 : 
Nuclear Science and Engineering Corp. (NSEC), 
isotope production, 291 
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Oo 


Oak Ridge Institute of Nuclear Studies (ORINS), 
teletherapy source testing, 115-17 
training schedule, 202, 351-2 
Oak Ridge National Laboratory (ORNL), "'Cs 
source shipment, 291 
glass source preparation, 84-8 
isotope shipments, decrease in, 206 
isotopes availability, 5, 122-3, 202, 203, 206, 
291, 342 
radioisotope customer list and production 
technique manual, 291-2 
shipping-cask testing, 117-21 
shipping-container evaluation, 287-9 
withdrawal from production of five isotopes, 
291 
Oak Ridge Research Reactor (ORR), descrip- 
tion, 130-6 
neutron-flux measurements, 135-6 
Ocean floor, activation analysis of cores, 22, 
74 
Oceans, beach erosion, course offer, 351-2 
current analyzer development, 23-5, 226-32 
Oil 
See also Petroleum 
coal extract, distribution of H forms, 242 
labeling, 237-9 
conversion from coal, 14-15 
evaluation in engine-wear studies, 255-64 
Olives, detergent washing studies, 250, 252 
Ore slurries, density measurements, 163 
Organic compounds, labeled, annual sales rate, 


labeling, with *H, 232-42 
with "7, 215 
ORNL-86-in. cyclotron, 
description, 136-43 
ORNL Graphite Reactor, shutdown, 203 
Oxides, divalent, effects on Cs glasses, 87 
Oxygen, determination in metals by activation 
analysis, course offer, 351 
dissolved, determination in water, 62-4 
Ozone, determination in air using kr, 55-9 


P 


Packaging, for radiation-processed foods, 185 
motion picture on, 351 
Paints, activation analysis of automobile, 73 
Palladium-103, medical applications, 105 
production of high-specific-activity, 141 
Palladium-109, medical applications, 105 
Paper, coating measurement gages, 162 
Paper industry 
See Black liquor 
Pasteurization 
See Radiation pasteurization 
Peaches, residue concentrations after lye 
peeling, 249 
Pertechnetate ion, iron and steel corrosion 
inhibition by, 125-9 
Pesticides, residue studies on raw food, 246-53 
Petroleum 
See also Oil 
trace-element determination by activation 
analysis, course offer, 351-2 
Petroleum industry, tracer applications, 226 
Pharmaceuticals 
See Radiopharmaceuticals 
Phosphorus-32, medical applications, 101-2 
Pipelines, density gages for interface detec- 
tion, 163 
flow detection, 164 
leak detection in gas, 216-17 
thickness measurement, 164, 167 
Piston rings, wear studies, 255-64 
Plastic-wood combinations, production by ra- 
diation, 13-14, 189-95 





Plastics, radiation processing, motion picture 
on, 351 
Plutonium, licensing of sources, changes for 
small, 349 
Plutonium-238, availability and cost, 331 
production at Savannah River Plant, 206 
Polonium-208, production in ORNL 86-in. 
cyclotron, 137-8 
Polonium-210, availability and cost, 331 
Polonium-beryllium sources, flowing-stream 
activation analysis, 68-70 
Polymerization, of ethylene, 16-17 
of resins impregnated in wood, 13-14, 
189-95 
fiber modification, 17-18 
measurement with density gage, 163 
Potassium-42, medical applications, 105 
Potassium-43, medical applications, 105 
Powders, mixing study using short-lived iso- 
topes, 216 
physical transport studies using short-lived 
isotopes, 216 
Process control 
See also Quality control 
gages for, 160-74 
radioisotopes development, 53-74, 216 
Promethium-147, availability and cost, 331-3 
processing at FPDL, 41-2 
use in bremsstrahlung radiography, 176-7 
Propane, level measurement in storage, 163 


Q 


Quality control 
See also Process control 
isotopes use in food-canning industry, 245- 
55 


radiometric methods in, 293-302 


Radiation accidents 
See Accidents 
Radiation-detection instruments 
See also specific instruments; e.g., Geiger 
counters 
development, 268-74 
Radiation Development Center, description, 
11-12 
Radiation doses, determination, for granular 
beta sources, 86 
for HIRDL, 80 
for MPDI source, 311-14 
for SNAP devices, 333-4 
Radiation engineering, HIRDL program, 80-2 
Radiation exposure, personnel handling radio- 
isotopes, 114 
risk comparison with everyday life, 115 
Radiation pasteurization 
See also Radiation sterilization 
comparison to radiation sterilization, 311 
facility development, 122 
of fruits, 18-20 
of seafood, 20, 182-7, 310-22 
Radiation-protection standards, motion picture 
on, 351 
Radiation sources 
See Sources 
Radiation sterilization 
See also Radiation pasteurization 
of canned foods, 254 
comparison to radiation pasteurization, 311 
facility development, 122 
Radiation targets 
See Targets 
Radioactive indicators, use of kryptonates, 
54-60 
Radiochemistry, fast, development of methods, 
71 
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Radiography, equipment, annual sales rate, 6 
industrial uses of isotopes, annual savings 
for 1957-1958, 161 
motion picture on, 351 
use, of *Fe, 175 
of 1, 100-1, 144 
of "pm, 176-7 
Radiometric analysis, amalgam-exchange 
separation of elements, 302-8 
surveys, 293 
use of tracers in, 293-302 
Radiopharmaceuticals, annual sales rate, 5 
Radio-release analysis, development, 53-64, 
293-302 
Railroad boxcars, floor thickness measurement 
by gamma backscattering, 169 
Rare earths, effects in steel, 219 
Reactors 
See BEPO reactor, DIDO reactor, High 
Flux Isotope Reactor, Oak Ridge Research 
Reactor, and ORNL Graphite Reactor 
Regulations 
See also Licensing 
radioisotope use and export, 122 
sealed-source use in industry, 291 
tracer use, 204 
Regulatory organization, chart of AEC, 348-50 
Rhodium-106, medical applications, 105 
Rock-wool blankets, density measurement, 163 
Rocks, trace-element determination by activa- 
tion analysis, course offer, 351-2 
Round Bay, Md., current flow analysis, 24 
Rubber, density measurement of synthetic, 
163 
Rubidium-84, production from Kr depleted in 
Kr, 141 
production in ORNL 86-in. cyclotron, 137 
Rubidium-86, medical applications, 105 
Ruthenium-106, medical applications, 105 


Ss 


Safety, aspects of isotopes program, 114-21 
FPDL containment arrangement, 42-3 
isotopic SNAP devices, 333-4 
radiation-protection standards, motion 
picture on, 351 
sealed-source testing, 10, 196-9 
shipping-container testing, 287-9 
Salts, solubility measurement with short-lived 
isotopes, 215 
Samarium-150, announcement for sale at ORNL, 
202 
Satellites, electric power requirements sched- 
ule, 330 
Savannah River Plant, Aiken, S. C., heavy- 
water sale, 122 
production of ™*pu, 206 
Schools, ORINS training schedule, 202 
Scintillating fibers, beta counting using bundles 
of, 272-4 
Scintillation t 
counting, 272-4 
Scintillation Spectrometry Gamma-Ray Spec- 
trum Catalogue, availability, 204. 306-8 
Seafood, irradiation pilot plant, 122 
Tadiation processing, 20, 182-7, 310-22 
Seawater, desalination, “Ce application, 90 
Seismic stations, terrestrial applications of 
SNAP units, 332 
Selenium-75, medical applications, 162-3 
eeees, neutron transmutation doping, 
5-16 
Separation processes 
See also Electromagnetic separation 
Process 
amalgam-exchange technique, 302-8 
short-lived isotopes, 210-2, 214 
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Shielding glass, gamma-induced electrical 
breakdown, 81 
Shields, design for MPDI source, 314-15 
isotopic SNAP requirements, 334 
shipping cask, fire and impact testing, 118-21 
Shipping, motion picture on, 351 
Shipping casks, description, 37-8 
safety testing, 117-21 
wooden shields, fire and impact testing, 
118-21 
Shipping containers, testing of cardboard-box— 
steel-can, 287-9 
Ships, dry-rot detection in hulls by gamma 
backscattering, 169 
Silage, density determination in silo, 171 
Silicate glass, divalent oxide effects on proper - 
ties, 87 
effect of SiO, on properties, 87 
preparation and properties, 86-8 
Silicon dioxide, effect on silicate glass proper- 
ties, 87 
Silver-111, medical applications, 106 
SNAP 
See Systems for Nuclear Auxiliary Power 
(SNAP) 
Sodium-22, availability, 352 
medical applications, 105 
production in ORNL 86-in. cyclotron, 137 
Sodium-24, medical applications, 105 
Soil, activation analysis, use in crime detec- 
tion, 352 
erosion, course offer, 351-2 
Solar cells, cost comparisons with SNAP units, 
334-6, 337, 338 
Solvent extraction, Tc from fission products, 
126 
Sources 
See also Alpha sources, Beta sources, 
Bremsstrahlung sources, Gamma sources, 
Neutron sources, and X-Ray sources 
calorimetry, 92-5 
description of MPDI, 311-14 
incorporation in glasses, 84-8 
regulations, governing sealed, 291 
motion picture on, 351 
testing nine-year-old ""Cs, 115-17 
Space vehicles, electric power requirements 
schedule, 330 
SNAP devices for, 325-38 
Spectrometry, gamma, description of scintilla- 
tion catalog, 306-8 
Spinach, autoradiography of DDT-treated, 
246-7 
DDT removal studies, 251-3 
Stable isotopes, production and uses, 43-51, 
149-52 
Starch, density measurement, 163 
States, .egulatory authority for radioisotopes, 
122 
Steel, As accumulation on surface, 219 
connection current determination during ingot 
solidification, 219 
corrosion inhibition by pertechnetate ion, 
125-9 
effect of rare earths, 219 
Storage bins, level measurement, 163 
Strawberries, radiation pasteurization, 183 
Strontium, separation by amalgam -exchange 
technique, 302, 305-6 
Strontium -85, availability, 352 
medical applications, 103 
production in ORNL 86-in. cyclotron, 137 
Strontium-87m, medical applications, 103 
Strontium-90, availability and cost, 331-3 
calorimeter design and performance, 93-4 
fuel for SNAP-7D, 290-1 
glass source preparation, 85 
medical applications, 103 
power source applications, 89-90 
recovery from fission-product wastes, 35-9 
use in bremsstrahlung radiography, 176 





Structural beams, location behind walls by 
gamma backscattering, 169 

Styrene, polymerization measurement with 
density gage, 163 

Sugar solutions, density measurement, 163 

Sulfate, determination by tracer technique, 
301-2 


Sulfur, determination in cement by tracer tech- 
niques, 297-8 
Sulfur-35, medical applications, 105 
Sulfur dioxide, determination in air using “kr, 
59-60 
Surfactants, use in food cleaning, 248-9 
Symposia 
See Conferences 
Synthetic rubber, density measurement, 163 
Systems for Nuclear Auxiliary Power (SNAP), 
AEC report, introduction and conclusions, 
325-38 
development 6-10, 29, 89-91, 336-8 
economics of isotopic, 331-3, 334-6, 337, 
338 
requirements and potential applications of 
isotopic, 329-32 
safety and radiation considerations, 333-4 
SNAP-7A description, 90 
SNAP-7D initial operation, 290-1 
SNAP-9A performance, 206 
summary of devices, 326-7 
weather station generator descriptions, 89- 
90, 204 


T 


Tanks, liquid-level measurement, 163 
Tantalum-182, medical applications, 105 
Targets, design for ORNL 86-in, cyclotron, 
140-3 
development for neutron generators, 67-8 
enriched, use in radioisotope production, 6 
high-purity Ni for "'Co production, 141 
quality effect in short-lived isotope produc- 
tion, 208-9 
Technetium, chemical proverties, 125-6 
Technetium-95m, proauction in ORNL 86-in. 
cyclotron, 137 
Technetium-99, applications of electroplated 
foils, 300 
iron and steel corrosion inhibition by, 125-9 
recovery from fission products by solvent 
extraction, 126 
Technetium-99m, separation from "Mo, 152, 
212 
Teletherapy sources, distribution, 104 
testing, 115-17, 196-9 
use, of Co, 103-4 
of ""Cs, 104 
of Ir, 104 
Teletherapy units, annuai sales rate, 5 
Tellurium-120, announcement for sale at ORNL, 
202 
Tellurium-122, production at ORNL, 206 
Tellurium-124, production at ORNL, 206 
Tellurium-125, production at ORNL, 206 
Tellurium-126, production at ORNL, 206 
Textiles, radiation modification of fibers, 17-18 
Thallium, separation by amalgam-exchange 
technique, 302-6 
Thallium-204, O determination in water using, 
62-4 
Thickness gages, design and operation, 160-7 
Thulium-170, use as source for gamma- 
backscattering gage, 165-7 
Tin-113, use as source for gamma-backscatter- 
ing gage, 167 
Tin-119m, availability, 352 
Titanium-44, availability, 352 
Titanium-48, production at ORNL, 206 
Tomato paste, density measurement, 163, 
245-6 ' 





360 


Tomato pomace, DDT removal studies, 253 
Tomatoes, residue concentrations after lye 
peeling, 249 
Tracers, applications, 29 
backflow testing in water systems, 242-4 
flow-counting of *H, 268-72 
LaF; solubility studies, 215 
licensing and reguiation changes, 204 
motion picture on, 351 
use, in analytical chemistry, 53-64, 293- 
302 
in engine-wear studies, 256-64 
in food washing studies, 246-53 
in industry and research, 225-74 
of '*1, 343-4 . 
Transistors, transmutation doping, 15-16 
Trees, defect measurement by gamma back- 
scattering, 168-9 
Tritiated phosphoric acid—boron trifluoride, 
hydrogen-isotope-exchange reagent use, 
232-42 
Tritium, geiger counting as water vapor, 268- 
72 
labeled compound development, 25-6 232-42, 
246, 251 
Tumors, detection and treatment with Ga, 340, 
342 
Tungsten-181, production in ORNL 86-in. 
cyclotron, 137 
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United Kingdom, production of short-lived iso- 
topes, 212-13 

U. 8. Army Radiation Laboratory, Natick, 
Mass., description, 18 


Uridine, export of 4H-labeled to Czechoslovakia, 
349 
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Vv 


Valves, reduced-pressure backflow preventer 
testing, 242-4 

Vanadium -48, production in-ORNL 86-in. 
cyclotron, 137 

Vanadium-52, activation in solution by Po-Be 
source, 71 

Ventilation, large-scale, studies using short- 
lived isotopes, 218-19 

Vitamin B, content in irradiated clams, 318, 

319 

production of *'Co for labeling, 141 


Ww 


Walls, location of structural beams by gamma 
backscattering, 169 
Waste disposal, land burial services, 123 
motion picture on, 351 
Waste processing, economics of calcined fis- 
sion products as power sources, 90 
fission-product recovery, 35-7, 42 
Water 
See also Heavy water 
active H determination in, 60-2 
activity determination using amalgam- 
exchange technique, 305-6 
analysis for dissolved O, 62-4 
backflow tracing in potable-nonpotable sys- 
tems, 242-4 
circulation in boilers, 217 
current-speed analyzer development, 23-5, 
226-32 
desalination, Ce application, 90 
5H counting in, sensitivity of methods, 269 
subterranean flow studies using short-lived 
isotopes, 218 
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Weather satellites, electric power requireme 
schedule, 330 

Weather stations, automatic, SNAP generator 
uses, 89-90, 204, 290-1, 332 

Wetting agents, use in food cleaning, 248-9 

Wood, radiation processing, motion picture on, 
351 

Wood-plastic combinations, production by 
radiation, 13-14, 189-95 


x 


X-ray sources, development, 6 
use of '°1, 343-4 
Xenon-124, production of "1 from, 144-6 
Xenon-133, preparation of high-purity at 
ORNL, 203 


Y 


Yields, activation, short-lived nuclides, 208-12 

fission, short-lived nuclides, 208-9 
stable nuclides, 149-52 

Yttrium-88, production in ORNL 86-in. cyclo- 
tron, 137 

Yttrium-90, medical applications, 103 
separation from sr 153, 212 
use in bremsstrahlung radiography, 176 


z 


Zinc, redistillation study using short-lived iso- 
topes, 217 

Zinc-63, medical applications, 106 

Zinc-65, medical applications, 106 

Zinc-66, availability, 352 

Zirconium-95, separation from Nb, 152 
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